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(54) PRINTING DEVICE 

(57)Abstract: 

PURPOSE: To enable presentable printing always 
regardless of the size of sheets by grasping the size of a 
printing sheet, and adjusting a printing start position on 
the basis of this size. 

CONSTITUTION: In the inserted state of a sheet 20, a 
CPU rotates a feed roller 5 in the intake direction by a 
stepping motor 8. During this intake action, the stepping 
number of the stepping motor 8 is counted by a counter, 
and when the rear end of the sheet 20 passes the 
position of a sensor 3, the driving of the motor 8 is 
stopped and the count number is confirmed. Hereupon, 
whether the sheet size is sufficient in relation to the 
size of a printed image is discriminated. In the case of 
the sheet 20 being of the printable size, the adjustment 
quantity is computed so that printing is at the center of 
the sheet face, for instance, on the sheet 20. The 
stepping motor 8 is driven by this adjustment quantity, 
and after the sheet 20 is fed into a printing start 
position, a printing head 7 is brought into contact with 
the sheet 20 by a DC motor 9 to start a printing process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis dodument'has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the printing equipment which can perform printing actuation to the inserted print 
sheet An edge detection means by which the edge of a print sheet is detectable, and a paper 
feed means to perform inhalation and discharge of a print sheet, Print sheet size is distinguished 
from the feed per revolution by said paper feed means to the form end position of the print 
sheet detected by said edge detection means. The printing equipment characterized by having 
the control means which computes the printing starting position on a print sheet based on the 
print sheet size, drives said paper feed means so that printing may be started from the printing 
starting position concerned, and adjusts the location of a print sheet. 

[Claim 2] It is the printing equipment according to claim 1 characterized by having the form 
inhalation / exhaust port made to serve a double purpose as the inhalation section and the 
discharge section of a print sheet, allotting said edge detection means between said form 
inhalation / exhaust ports, and paper feed means, and being constituted so that the existence of 
a print sheet may be detected. 

[Claim 3] Said control means is a printing equipment according to claim 1 characterized by 
controlling not to perform printing when not fulfilling the space size which needs the 
distinguished print sheet size for printing. 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web^cgi^ejue?u=http%3A%2F%2Fwww4.ipdl.jp... 2004/04/01 



1/4 s<— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printing equipment which prints an image 

etc. 

[0002] 

[Description of the Prior Art] Usually, in the printing equipment, the printing starting position is 
set up regardless of the size (especially size of the feed direction of a form) of a print sheet For 
example, a printing starting position is set up as a location of what mm from the tip of a form, 
and printing is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] Although such a setup is not a problem especially in 
the printing equipment with which the paper size is decided, un-arranging arises in the printing 
equipment which a user can print using the form of to some extent arbitrary sizes. 
[0004] For example, the printing equipment which can print on a postcard etc. the image which 
the user created is considered. For example, in consideration of 148x100mm which is the 
standard size of a postcard, printing image size presupposes that it is set up with 109x76mm. in 
this case — if it thinks that the form (for example, postcard) of standard size is always inserted 
in a printing equipment, and it is printed and printing will be started in the location of 20mm from 
the tip of a form with a die length [ that ] of 148mm — drawing 10 (a) — like — that printing 
image (slash section PD) — a postcard (form P) — do in the center mostly — it becomes what 
has good appearance. 

[0005] However, when not only the postcard of standard size but a user wants to print on the 
postcard by which die-length sizes differ, or when it seems that a user wants to create a card 
etc. using the form of the size of arbitration, there is a problem that a printing image will be made 
in a good location. 

[0006] For example, the printing image PD shown that Form P is long as the slash section to 
Form P like drawing 10 (b) serves as a location which inclined toward the point, and when Form 
P is short, like drawing 10 (c), the printing image PD is made in the location which inclined 
toward the back end section, and becomes what has appearance bad [ all ]. 
[0007] Moreover, as a big problem, although printing is made on the form by which a pressure 
welding is carried out between the print head and a platen roller, when a form is short and all 
forms have been sent ahead of the print head during printing, it may be referred to as that 
printing will be made on a platen roller here. For example, when it is not able to print in the short 
form P like drawing 10 (d), the print which remains (broken-line part) will be made on a platen 
roller, and a platen roller will be soiled greatly. The dirt of a platen roller will soil the form 
inserted after that, or will cause the fall of a roller function. 
[0008] 

[Means for Solving the Problem] This invention aims at preventing printing of a up to [ a platen 
roller ] while it was made in view of such a trouble and can perform decent printing in location to 
the various forms of the size of arbitration. 

[0009] For this reason, it sets to the printing equipment which can perform printing actuation to 
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the inserted print sheet An edge detection means by which the edge of a print sheet is 
detectable, and a paper feed means to perform inhalation and discharge of a print sheet, Print 
sheet size is distinguished from the feed per revolution by the paper feed means to the form end 
position of the print sheet detected by the edge detection means. Based on the print sheet size, 
the printing starting position on a print sheet is computed, and the control means which drives a 
paper feed means and adjusts the location of a print sheet so that printing may be started from 
the printing starting position concerned is established. 

[0010] Here, it has the form inhalation / exhaust port made to serve a double purpose as the 
inhalation section and the discharge section of a print sheet, and an edge detection means is 
constituted so that it may be allotted between form inhalation / exhaust port, and a paper feed 
means and the existence of a print sheet may be detected. 

[0011] Moreover, a control means is made to control not to perform printing, when not fulfilling 

the space size which needs the distinguished print sheet size for printing. 

[0012] 

[Function] By grasping the size of a print sheet and adjusting a printing starting position based 
on the size, it cannot be concerned with the size of a form but always decent printing can be 
performed. 

[0013] Moreover, the size of the form inserted by the paper feed means is correctly detectable 
with an easy configuration based on the feed per revolution by the paper feed means until an 
edge detection means detects form end position by allotting the edge detection means between 
form inhalation / exhaust port, and the paper feed means. 

[0014] Furthermore, when the distinguished paper size does not fulfill size required as a print 
sheet, it is stopping printing, and it can prevent that printing will be made by the platen roller. 
[0015] 

[Example] Hereafter, drawing 1 - drawing 9 explain one example of this invention. Drawing 1 
shows the structure of the printing equipment of an example typically. Form opening for 1 
showing the whole printing equipment, and 2 inserting a form in this printing equipment 1, and 
discharging a form is shown. 

[0016] The sensor 3 which detects the existence of the form in the location is formed in the 
interior of the form opening 2. A sensor 3 is formed of light emitting diode 3a and photo 
transistor 3b, and is made as [ receive / light / by photo transistor 3b / the output light from 
light emitting diode 3a ]. Therefore, when the light-receiving detection output by photo transistor 
3b is not obtained when a form exists in the gap parts of this light emitting diode 3a and photo 
transistor 3b, and a form does not exist, the light-receiving detection output by photo transistor 
3b will be obtained, and this can detect the existence of the form in that location. 
[0017] A pinch roller 4 and a feed roller 5 are formed in the method of inside as carriage from a 
sensor 3. A feed roller 5 rotates with a stepping motor 8. When the form is inserted, the pressure 
welding of the form is carried out by the feed roller 5 and the pinch roller 4 from vertical side 
both sides, therefore if a feed roller 5 rotates leftward (counterclockwise rotation) in drawing 
with a stepping motor 8, a form will be sent in the inhalation direction, and when a feed roller 5 
rotates in the direction of drawing Nakamigi (clockwise rotation) with a stepping motor 8, a form 
will be sent to an eject direction. 

[0018] 6 shows a platen, 7 shows the print head, and the print head 7 is made as [ move / by DC 
motor 9 / the location / between the location shown as a continuous line, and the position in 
readiness shown with an alternate long and short dash line ]. If the print head 7 is made into the 
location shown as a continuous line in case a form is on a platen 6, a form will be ****(ed) by a 
platen 6 and the print head 7, and printing by the print head 7 will be performed by form space in 
this condition. 

[0019] Drawing 2 shows the internal circuitry of this printing equipment 1, and shows a counter 
[ in / 10 and / in 11 / the interior of CPU ]. [ a control section (CPU) ] CPU10 is made as 
[ distinguish / by incorporating the detection output by the sensor 3, i.e., the output of photo 
transistor 3b / the trailer of the form inserted ]. Moreover, CPU10 also performs drive control to 
DC motor 9 and a stepping motor 8. In case drive control of a stepping motor 8 is performed, it 
is constituted so that the number of steps can be counted with a counter 1 1. 
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[0020] In this printing equipment 1, CPU10 will perform processing of drawing 3 at the time of 
printing actuation. Hereafter, drawing 3 and drawing 4 - drawing 8 explain printing actuation. As 
for printing actuation, a user operates the actuation switch which is not illustrated after inserting 
a form from the form opening 2, and it is made to be started in the actuation information being 
inputted into CPU10. In addition, a user inserts a form from the form opening 2, and when a 
sensor 3 detects existence of a form, you may make it started automatically. 
[0021] For example, when a user inserts a form from the form opening 2, as shown in drawing 4 t 
the tip of the form 20 will be pushed in to the gap parts of a feed roller 5 and a pinch roller 4. 
Here, if a user performs printing actuation, as for CPU10, the information from a sensor 3 will 
detect the existence of a form 20 first (F101). When a user performs printing actuation in the 
condition that the form 20 is not inserted, it is judged at step F101 that he has no form, and 
printing actuation is not performed. That is, it progresses to step F113 and printing termination 
processing and form discharge processing (drive of the eject direction of a feed roller 5) are 
performed. 

[0022] In the state of drawin g 4 in which the form 20 was inserted, processing will progress to 
step F102, and with a stepping motor 8, as for CPU10, a feed roller 5 is rotated in the inhalation 
direction, as the drawing Nakaya mark shows. And in CPU10, the number of steps of a stepping 
motor 8 will be counted with the counter 1 1 during this inhalation actuation (F103). 
[0023] inhalation and the number-of-steps count of a form 20 are continued till the time (at the 
back end detection time of a form 20) of the back end of a form 20 passing through the location 
of a sensor 3 like drawing 5 , that is, having no form being detected by the sensor 3 (F103, F104) 
— processing of CPU 10 progresses to step F105 at the time of this drawing 5 , and the drive of 
a stepping motor 8 is stopped. And the number of counts in the counter 1 1 at the time is 
checked. 

[0024] It becomes a numeric value for grasping the size of the number of counts 20 at this time, 
i.e., the inserted form. If a form 20 sets to c die length inhaled at one step of a stepping motor 8, 
sets the number of counts to X and sets distance from a sensor 3 to a feed roller 5 to b like 
drawing 5 , it is the size SP of the inhalation direction of a form. It is computable as SP = (cX+b). 
Here, it is size SP to the size of a printing image. It distinguishes whether it is enough (F106). the 
size of a printing image is 109mmx76mm — carrying out — contact location (printing position) 
PS of a feed roller 5 to the print head 7 up to — if distance is set to a — size SP of the 
inhalation direction of a form The above (109+a) is indispensable. 

[0025] Since the maximum inhalation location of a form turns into a location where the back end 
of a form 20 is pinched by the feed roller 7 and the pinch roller 4 (discharging will become 
impossible if it inhales more than it), the part of a will be because all printing images cannot be 
printed on a form 20, if printing will not be possible, therefore (109+a) does not have the above 
size. 

[0026] when it is distinguished that it is the size (SP — < (109+a)) which cannot print the 
inserted form 20 by this step F106, it will progress to step F113, printing will be stopped, drawing 
Nakamigi rotation of the feed roller 5 will be carried out by the step INGU motor 8, and a form 20 
will be discharged. 

[0027] By this processing, it is prevented by performing printing, while the size of a form 20 has 
been insufficient that printing will be performed on a platen 6. In addition, the decision with an 
actual enough/inadequate paper size is number-of^steps SP, even if it does not compute form 
height specially at this time, since distance a is a fixed value and printing image size is also 
immobilization in that printing equipment at this time. What is necessary is just to compare with 
a predetermined value. 

[0028] When it considers as the size which can print a form 20 next, processing by which printing 
is made on a form 20 in a decent location (for example, center of space) will be performed. That 
is, the printing position PS It receives, and the printing starting position on space is computed 
and form justification is carried out. if printing is made by the part of drawing 5 which attached 
the slash as a location of a feed direction in the form 20 — a printing image — a form 20 — it 
will be mostly made in the center. Therefore, the location of a form 20 is adjusted as shown in 
drawing 6 (in the case of this example, predetermined length inhalation is carried out further), 
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and it is the printing position PS. It adjusts so that the printing starting position on space may 
face. 

[0029] Here f if the die length (109mm in the above-mentioned example) of Y and a printing image 
is set to Z for the feed per revolution (number of steps of a stepping motor 8) of the form 20 for 
this adjustment actuation, feed-per-revolution Y for adjustment can compute the amount Y of 
adjustments for printing in the center of space as Y=(X and c+b-Z)/2~a/c. 
[0030] Thus, if the amount Y of adjustments is computed (F107), only the Y step will drive a 
stepping motor 8 (F108), and will make a form 20 the location condition of drawing 6 . In addition, 
according to die-length Z of a printing image, it is set further, and the paper feed for adjustment 
may become [ the distance of a / in / in Y at this time / the size X and each equipment of a 
form /, and b, and ] both the inhalation direction and an eject direction (Y becomes a forward 
value or a negative value). 

[0031] Thus, if a form is sent to inhalation or an eject direction by adjustment number-of-steps 
Y, the print head 7 will be made to contact a form 20 like drawing 6 with DC motor 9 (F109), and 
printing processing will be started (F110). That is, a feed roller 5 is rotated in the drawing Nakaya 
mark direction like drawing 7 , and the form 20 prints by the print head 7 with delivery to the 
eject direction, and a printing image — if all printed (F1 11), like drawing 8 , the print head 7 is 
returned to a position in readiness, a form 20 will be discharged and printing actuation will be 
finished so that it may illustrate further. 

[0032] the above printing actuation — a user — ****** — even if it inserts the form of size and 
performs printing, it is shown, for example in drawing 9 (a) - (b) — as — the printing image 
(slash section) PD — space — do to a mid gear mostly — the balance to a form becomes the 
good thing which has good appearance. 

[0033] In addition, although printing was made in the center of space abbreviation in the above 
example while considering printing image size as immobilization, it is also possible to adjust, for 
example by setting actuation of a user, so that it may become the location which changed 
printing image size or shifted the printing position on a form from the center purposely. What is 
necessary is just to change the value of Z in the formula which asks for Above Y according to 
the setup, when printing image size is changed. Moreover, what is necessary is just to adjust the 
numeric value according to the amount of gaps also by setup which shifts the printing position 
purposely. Y= {(X-c+b-Z) /2-a+alpha} What is necessary is just to set up the value of alpha 
as /c according to a setup of inhalation or the amount of gaps of an eject direction. 
[0034] Moreover, various modification is possible for the structure as a printing equipment 
besides an example. For example, it has the motor which replaces with counting the number of 
steps of a stepping motor 8, and has the pulse generating sections, such as FG and PG, pulse 
count is performed, and you may make it grasp a paper size. 
[0035] 

[Effect of the Invention] The printing equipment of this invention grasps the size of a print sheet 
as having explained above, and by adjusting a printing starting position based on the size, it is not 
concerned with the size of a form but is effective in the ability to perform always decent printing. 
Moreover, the size of the form inserted by the paper feed means is correctly detectable with an 
easy configuration based on the feed per revolution by the paper feed means until an edge 
detection means detects form end position by allotting the edge detection means between form 
inhalation / exhaust port, and the paper feed means. Furthermore, when the distinguished paper 
size does not fulfill size required as a print sheet, it is stopping printing, and it is effective in the 
ability to prevent that printing will be made by the platen roller, and can prevent that the form by 
the dirt of a platen roller being soiled and a malfunction occur. 



[Translation done.] 
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LThis document' has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the structure of one example of the printing equipment 
of this invention. 

[ Drawing 2 ] It is the explanatory view of a circuit block of the printing equipment of an example. 
[Drawing 3] It is the flow chart of the printing motion control of the printing equipment of an 
example. 

[Drawing 4] It is the explanatory view of printing actuation 
example. 

[Drawing 5] It is the explanatory view of printing actuation 
example. 

[Drawing 6] It is the explanatory view of printing actuation 
example. 

[Drawing 7] It is the explanatory view of printing actuation 
example. 

[Drawing 8] It is the explanatory view of printing actuation 
example. 

[Drawing 9] It is the explanatory view of the printing image by the printing equipment of an 
example. 

[Drawing 10] It is the explanatory view of the printing image by the conventional printing 
equipment. 

[Description of Notations] 

1 Printing Equipment 

2 Form Opening 

3 Sensor 

4 Pinch Roller 

5 Feed Roller 

6 Platen 

7 Print Head 

8 Stepping Motor 

9 DC Motor 

10 CPU 

11 Counter 
20 Form 
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